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Atmospheric Contamination Survey, Oak Ridze National Laboratory

1.0 Abstract

1.1 This report summarizes data collected by the Technical Division Desiéx
Section on the problem of reducing the particulate and gaseous activity being
discharged into the atmosphere at Oak Ridge National Laboratory. This report
deals only with that air being discharged from buildings in the "restricted
area" and does not include air from the pile. It has been found that, at present,
a total volume of 365,165 cubic feet per minute of exhaust air is being discharged
to the surrounding area. It is hoped that this volume can be substantially
reduced and decontaminated to a point where a health hazard no longer exists.,
Discussion of means of reducing the exhaust air volume, methods of decontamination,
and possible combined building ventilation systems are presented in detail herein,

2.0 The Contaminated Waste Gas Problem at Oak Ridge National Laboratory
2.1 Purpose

The discharge of air and waste gases contaminated with radioactivity
from the research, development, and processing facilities into the atmosphere
presents a serious hazard to the personnel at Oak Ridge National Laboratory.
The seriousness of the hazard has been presented by the Health Physics Division,
and the urgency for a program of investigation and correction has been postulated
by the Atomic Energy Commission. To provide a basis for the design of air clean-
ing facilities and to determine the major contributing sources of air decontamination
a laboratory wide survey of gas handling facilities is underway. This report
summarizes the data collected during the first stages of this investigation.,
Proposals for and actual installation of air cleaning facilities are discussed.

2.2 Scope

C. N. Rucker has outlined in a letter to the Atomic Energy Commission
the following sources of air-borne activity at Oak Ridge National Laboratory:

105 Building  (Pile Building)

205 " (Separation Building)
706-C " (Isotope Building)

706-D " (Rala Building)

706-A (Chemistry)

706-B " (Physics)

706-HB " (Solvent Column Building)

Tank Farm Area

Retention Pond Area

Thite Oak Creek (Above and below present dam)

Burial Grounds

Incinerator and Burning Pits

Hot Salvage Areas

General Laboratory Area which has developed a contamination level
which is above normal background.
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In addition to the above listed sources of activity, several other buildings
are known offenders. These are as follows:

10]1-B Building (Rolling Mill)

204 n (Isotope Building) ,
706-G n (Radium Source Building)
New Isotope Area

The following table lists the buildings and their air discharge volumes
that are, at oresent, included in this study.

TABLE I
Building No. Total Air Discharged®
101-B = = = = = = = m e m e e o m = = 166
105 - -- - mmmmmm oo o 9535
20, — - - mm e e oo m e o o 12000
205 mmmmm o e e m e e m e - 234,00
TObmh = = = = = = = mm e e e o= = 144790
TO6=C = = = = = = = = o e m == - = 2908,
706-D = = = = = = = m o m e o - 25805
TOb=G = = = = = = = m e e o e — = 600
PO6=HB = = = = = = = = = mw m = = 32785
New Isotope Area (includes expan.) 81000
TOTAL ’ , 365165

*Actual and rated capacity - not reduced flows.
The air-borne activity can be divided into two categories. First,
radiocactive gases which are dispersed in ventilating air. The second is the
particulate activity of entrained dusts and particles.

2.3 Requirements for Cleaning Facilities

The requirements for the cleaning facilities are: (1) the removal
of all particles down to 0.1 micron and (2) the removal of iodine down to
0.045 mg/liter (limits of analytical accuracy). The requirements for the
removal of argon and kyptron will be determined at a later date.

3.0 . Air Disposal Facilities and Contamination

3.1 Existing Facilities and Capacities

Table 1I summarizes the air volumes exhausted from each building
included in the survey. For each source, the possible contaminats and any
existing permanent decontamination egquipment are also itemized.
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3.2 Facilities Under Constructiaon

4

-

Tooarrie tos veat T lotion ulv omne s e YT M mvag
area, a briel strzek is being construcited i of the 7
wiil -ave tihe following dimensions: neisnt, 250 feet
feety oo diameter, ID, 2 feet 6 inches. The volure “roiz the isocione
area, both that under consiruction =nd fhzt =ro-snad Lo ol

~is stacy i
Fe ~hthaer syurround-

nacitvy of

have the reguired canacity to carry
ing buildines,

3.3 Indivicual Facilitiss Renuiri

: require decontanination or

ed in Tables III through IN. « short
descrintion of the onening throuzgh which air enters the facility is ziven for
convenience in determining the voluie recuiired for znv face velocity. . The
column headed "rssent sir Flow" zives the volumes through the hoods or cells
at Ltre tire of the survey, I1n all instances, except for building 706-4, these
figures were deternined from fan ratings.,

consiteration are individually describ

P

ror use as a reference, the floor nlan for each building listed in

I throuzgh IX is riven in the aspendix, The location of the facilities
uire eir handling are lateled with numbers that correspond to the room
numbers listed in the tablcs,

3¢31 Building 103-B

There is 2 total discharge “rom the uranium reduction srea in Building
101-B of 166 cubic feet per minute. Indications are that considerable activity
is being carried up the stack. This activity, from heats in which U30 is
reduced to form 1500 grams of a 25f uranium aluminum alloy, occurs in éhe
greatest intensity Juring the ten minute charging =eriof, Cnce melted the
activity falls to 10% of its higheet valne o1 +b venainder of the heat, There
are two.reduction heats ser cay with a Lime o7 one hour wper heat.

3.32 Building 1C5

Table III lists the hoods that are located in Building 105, Uther
air that is discharged to the atmosshere from this building is handled by the
pile decontamination eguinment. The hoods given are those existing at the
present and are not necessarily in use, nor do they all handle radioactive
material, It is noted that some hoocls have a higher face velocity than 100
t per minute, some lower. )

3433 Building 205

Table IV lists the hoods and cells located in Building 205. Recommend-
ations are omitted pending a discussion by the Radiation Hazards Committee on
hood face velocities and general ventilation requirements,
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jor
1
(1]
I
”
[[S]




SECRET ~14-

- mm mm . -

3.34 Building 706-A

Table V lists the hoods located in Building 706-4. From a study of the
hoods listed, it is readily seen that in the majority of cases the velocity
in the face opening of the hoods is below 100 linear feet per minute. In some
cases, it is less than 50 linear feet per minute. This condition should be
corrected at the earliest possible moment. These values are actual measurements,

A ventilation study of the hoods in Building 706-A was made by M¥r. W, H.
Bauman upon the suggestion of Mr. G. R. Patterson, Health Physics Representative.
Velocity measurements were made with the direct reading Alnor Velometer
(swinging vane anemometer). This instrument has an accuracy of 3% of full scale
readings; hence, for velocities below 100 feet per minute the error is # or - 10%.

3.35 Building 706-C

Table VI lists the hoods and cells located in Building 706~C. In some
instances, the only ventilation of the rooms in which the hoods or cells are
located is through the exhaust facility listed.,

3.36 Building 706-D

Table VII lists the hoods and cells located in Building 706-D. The air
flow through the cell has been reduced from 15,000 cubic feet per minute to
2,500 cubic feet per minute. No operating difficulties have been encountered
during two Rala runs at this reduced air flow. A suction pressure of 1" of water
is maintained by the exhaust fan on these cells during operation.

3.37 Building 706-HB

Table VIII lists the hoods and cells and exhaust air volumes from Build-
ing 706~-HB. This is a newly constructed building and operating information is
not available. ' .

3.38 New Isotope Area

Table IX lists the proposed air flows in the buildings within the isotope
area that is under construction. It should be pointed out that the design volumes
have been corrected by employing use factors consistent with operations. This
information was supplied by A. F, Rupp of the Operations Division,

SECRET
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TABLE III
BUILDING 105

ROOM HOOD PRESENT slk

NUKBZR DASCrIFTION PLOG
101 1l Fece Opening -~ 13.5 Sq. Ft. c.f.m,
1940
104 1 Fzce Opening - 13.5 Sq. Ft,. 1135
106 1 Face Qpening ~ 13.5 Sg, Ft. 1135
2 2 hoods-one blower-Total Face QOpening 2250
18 sq. Ft.

201 1 Fece Opening - 13.5 Sq. Ft, 1135
206 1 Fece Opening - 13.5 Sq. Ft. 1940
TOTAL 9535
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TABLE IV

BUILDING 205

ROOM

CELL OR
HOOD NO.

DESCRIPTION

Radiochemical
Anslysis,
large

Radiochemical
Analysis,
Small

Single corner hood-wood and glass
construction. Single vertical

sliding door.
Opening: 28" x 28,5" (798 Sq. In.)

(5.54 Sq.ft.)

-Single corner hood-wood and glass

construction,
sliding door.
Opening: 28" x 28.5" (798 Sq. In.)

(5.54 Sq.ft.)

Single vertical

Single corner hood-wood and glass
construction., Single verticazl

sliding door.
Opening: 28" x 28,5" (798 Sg. In.)

(5.54 Sq.ft.)

hood-wood and glass
Single vertical

Single corner
construection,
sliding door.
Opening: 28" x 28.5" (798 Sq. In.)

- (5.54 Sq.ft.)

Single corner hood-wood and glass
construction, Single vertical
sliding door.
Opening: 28" x 28,5" (798 Sq. In.)
. (5.54 sq.ft.)

Small hood - no door
Opening: 26" x 27" (702 Sq. In.)
(488 sq. ft.)

Single corner hood-wood and glass

construction, Single vertical

sliding door,

Opening : 28" x 28.5" (798 Sq. In.)
(5.54 Sq.ft.)

Single corner hood-wood and glass

construction, Single vertical

sliding door.

Opening: 27.5" x 29" {798 Sq. In.}
(5.54 Sq.ft.)

Single corner hood-wood and glass
construction.
sliding door.,
36" x 41" (1476 Sq. In.)

(10.25 Sg.ft.)

Single vertical

Opening:

PRESENT
AIR FLOW
c,f.m

r4000

1200

|ta
J
Ve

554

554

554

554

554

1025

o

24

144
'y
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TABLE IV - - -(con't)

ROOM

CELL OR
HOOD NO.

DESCRIPTION

PRESENT
AIR FLOW
c.f.m,

DESIGN *
AIR FLOW
c.f.g.

Sample
Storage

Pilot

Plant
Control
Taboratory

Hood built through wall to outside

for storage. No door.

Opening: 37" x 32" (1184 Sq. In.)
(8.22 sq. ft.)

Lead constructed hood for storage.

No doors. Part of front shielded

by lead bricks,

Opening: 38" x 15" (570 Sq. In.)
(3.96 Sq.ft.)

Lead constructed hood for storage,

No doors. Part of front shielded

by lead bricks,

Opening: 53" x 38" (2014 sq. In.)
(13.99 sq.ft.)

Single hood with vertical sliding

door (1). Glass and wood const.

Opening: 38.5" x 31" (1194 Sq. In.)
(8.29 sq. ft.)

Double hood with vertical sliding

doors (2). Glass and wood const.

Opening: Ea. 38,5" x 34" {1309 Sq.In.
(9.09 Sq.ft.

Double hood with vertical sliding

doors (2). Glass and wood const.

Opening: Ea.24,5" x 29"(711 Sq. In.)
(4.94 Sq.ft.)

Small hoods suspended over laboratory
desk, Four located over center table,

‘ two over west table,

Opening: Ea,18" x 18"(324 Sq. In.)
{2.25 Sq.ft.)

Small hoods suspended over laboratory

desk. Four located over center table,

two over west table.

Opening: Ea.l18" x 18"(324 Sq. In.)
(2.25 sg.frt.)

800

1000

1200

822

396

1399

829

829

829

225

225
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TaBLE IV - - -~(con't)
CZLL OR PRESENT DESIGX *
ROOM 700D NO. DESCRIPIION AR FLOW AIR FLO%
c.,f.m, c.f.z
6 Small a00ds suspended over laboratory 225
desk., Four located over center table,)
two over west table,
Opening: Ea.18" x 18"(3224 sq. In,)
(2,25 5q.ft.)
i Small hoods suspended over laboratory 225
desk, Four located over center table,
two over west table,
Opening: Ee.18" x 187 (324 Sq. In.)
(2.25 Sq.ft.)
8 Small noods suspended over laboratory 225
desk, Four located over center table,
two over west table,
Opening: Za,18" x 18" (324 Sq. In.)
(2.25 5q.ft,)
9 Small hoods suspended over laboratory| 225
desk. Four located over center table,
two over west table,
Opening: 3Z,18" x 18"(324 sSq. In.)
(2.25 sq.ft.)
10 1 1500
11 2 1800
12 3 2200
13 4 2200
14 5 2200
15 6 &1 2700
Pilot Ventiletion from Pilot Plant 2200
Plant Control Iaborestory
Control
Iaboratory i
TOTAL = = = = = = = = 23,000

* Design Air flow based on 100 lineer feet per minute through
face opening.
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SECRET
ThBLE VI
BUILDING 706=C
CELL OR PRESENT DuSIGH *
ROCM HOOD NOC, DZSCRIPTICON alr FIOW AlR Fidw
c.fom, c.fom,
I .
(Cell Block) 1 Cpea Hood - 1 long door - Zquipment 2500 2625
for experiments,
B4m X 45" (3780 sq. in.)(26.25 sq.ft. )
2 Opexz Hood =- 1 long éoor - Equipment 2500 2625
for experiments,
84" x 45" (3780 =q. in.)
3 open Hood - No door - 1/2 contains 32600 4900
wooden type "dry box" - no enclosed
stack to hood stack., Otner half
emnriy.
84m x 84m (7056 sq. in.)
4 Hot Sink - No door 2000 1860
57" x 47" (2679 sq. in,)
1I 5 High rediation - Storage - behind 2100 2150
{Cell Block) barricade No cover - room ventilation
(Small Room) through open doorway
86™ x 36" (3096 sq, in.)
I1II 6 Inclosed "dry box" - Cell No. 1 865
(Cell No.1l)
v 7 Open Hood - Cell No., 3 - swinging 865 . 1082/éoor
(Cell No,3) door - only ventilation
41™ x 38¢ (2) 1558 sq. in./door
v 8 dot Sink - one door 2100 1851
(Main Work 65" x 41" 2665 sq. in.
Room)
VI 9 Cell No. 2 - small-open hood - 865 1108/do0r
(Cell No,2) doutle doors
42" x 38" (2) 1596 sq. in./door
VII 10 Cell No. 4 - large-one duct - only 865 5682
(Cels No.4) vertilation entrance,
132" x 62" 8184 sq. in.




-l bm

. TABLE VI - - ~(con's)
CELL OR PrESZHT JESIGN *
ROON HCOD NO, DESCRIPTION AIR FLOW aIR FLOW
Cofom, c.f.m.
VIII 11 Hood - double doors 865 865
(Chemical 40" x 36" (2) 144C sq. in./door
Lab)
12 Hood - double doors 865 1000
40" x 36" {2) 1440 sq. in./door
v 13 Bank No, 1 - 4 cells 3697 434 /door
(kein Work- 25" x 25" (4) (625 sq. in./door)
ing Room)
14 Bank No, 2 - 4 cells 2697 434 /door
25" x 25" (4) (625 sq. in,/door)
IX 15 Hood-double doors 800 879/door
(Chemistry 36" x 367 (2) (1296 sq. in,/door)
Laboratory)
16 Hood - double docrs 800 879/door
- 36" x 36" (2) (1296 sq. in./door)
TOTAL 28,984

* Design Air flow based on 100 linear feet per minute through
face opening. ' ’
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SECRIT
TaBLE VII
BUILDING 706-D
CZLL ORr _ PRISINT - DESIGN *
ROOM HOOD NO, DESCRIPTION olx FLOW AlR FLOW
: — o - c.f.m c.f.m
North end Concrete walls to Iab - swinging
South Lab- door to main entrance to both North
oratories and South Labs. ILabyrinth passageways,
(Hot)
N
1 Single vertical sliding door hood 1090
wood and glass construction,
Opening: 45" x 35" (1575 sq. in.)
(10,9 sq. ft.)
Note:
Hoods, 1 2 Open vent. between hoods 1 and 3
2, 3 and No dimensions.
4 are in 74200
South Isb,
3 Single vertical sliding door hood- 1090
wood and glass construction,
Opening: 45" x 45" (1575 sg. in.)
(10.9 sg. ft.)
4 Small sheet metal hood - addition 295
to regular design of lsboratory.
No door.
Opening: 25" x 17" (425 sq. in.)
(2.95 sq. ££.) |,
Note: \
Hoods 5,6 5 Small hood ~ lead brick front for 113
& 7 ars shielding - No door,
in North Opening (does not include space
Iab, occupied by lead brick}
e" x 27" (162 sq. in.)
(1.13 sq. ft.)
North & 6 Single opening - no door. r4200 1342
South labs, Opening: 46" x 42" (1932 sq. in.)
(13.42 sq. ft.)
1 ’ Two barrier frames with shielding No estimate
on front sides partially to top of
. frame, Zach frame has shielding to
different heights. No sides or tops.
Front Openings-
21-1/2" x 58"(1247 sq.in.){8.7 8q.ft.)
iin x 57"(627 sq. in.)(4.4 sq,ft.)J
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TaBLE VII (con't) 706-D

CZLL OR
e 200D NO, DE5CaIPTION
anglystical 1 Single hood with vertical sliding
Lsboratory door, Glass and wood const,.
Opening: 40" x 47" (1880 sq. in,)
(13,06 sq. ft.)
2 Double hood with vertical sliding
doors (2). Glass and wood const.
Opening: Ea, 39" x 33"(1287 sq. in.)
(8.94 sq. ft.)
3rd fioor 1 Double hood with verticel sliding
doors (2).' Glass and wood const.
Opening: Ea,39" X 33" (1287 sq. in.)
(8.94 sq. ft.)
1st floor A &B Rala Cells
TOTAL - ~ - -

3

PRESINT
AIR FLOW

¢y 2200

15,000

25,600

DESIS *
IR FIOW

¢c.fo.m, Cefoize

1306

1788

1788

Reduced to
3000 cfm
Dec., 1948

* Design air flow bnsed on 100 linear feet per minute through
face opening,
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Tu3ld Viil

BUILDING 700-HB

CELL or HOOD IOCATION PHESESNT AIR FLOW
NUMBEK cfm
Cell 4, Column B Bast Column, East Fan 3610
Cell A, Column B East Column, Wwest Fan 2610
Cell B, Column B East Column 3610
Cell ¢, Column B Ezast Column 3610
Cell A, Column A West Column, Zast Fan 3610
Cell A, Column A West Column, vest Fan 3610
Cell B, Column A West Column 3610
Cell C, Column A West Column 3610
Hood No. 1 South %all, HEast Hood 910
Hood No. 2 South ¥Wzll, VWest Hood 1130
Hood No. 3 West W&ll, South Hood 910
Hood No. 4 Hest Well, North Hood 910
TOTAL 32,740

SECRE




SEZECRET
TaBLE IX
NEW ISOTOPE AREA
HOOD FaCE AIR FLOW USE c.fem, ROCM RIK CHEANGES
BUILDING | LOCATION Anza c.f.m, FaCTOR | COARECTED | 7OILUME | per nour
S5%. FT. cu. 1
| e e

Analytical | Storage 150 15,000 0,10 1500
Analyticsl | Shipping 16 1,600 1.00 1600 32,400 5.7
Analytical | Cold lab. 40 4,000 0,25 1000 7,200 8.3
Analytical | Decont.Area 20 2,000 1.00 2000 9,500 12,6
Analytical | Anal, Lab. 190 19,000 0.25 4700 30,000 9.4
Process 100 10,000 0.25 2500 10,500 14,3
Blde. A
Process
Bldg. B 100 10,000 0.25 2500 10,500 14,3
Process
Bldg. C 126 12,600 0.25 3140 10,500 18.0
Process
Bldg. D 106 10,600 0.25 2650 10,500 15,1
Process
Bldg. & 106 10,600 0.25 2650 10,500 15.1
Process
Bldg. F 60 6,000 0.25 1500 26,250 3.4

TOTAL 101,400 25,1740

NOTE: 4&ir changes per hour includes only air going out through ventilating system,

Extra air may be exhausted through reflief louvers.

Hot off-gas line will carry 500 cfm.
For expansion -~ 20,000 c¢.f.m, ventilating air

Originzl estimate of discharged air

250 C.f.m. hot Off-gas

81,000 cfm (80,000 ventilation,
1,000 off-gas)

Information from 4. ¥, Rupp, Operating Division




4.0 Air Cleaning Systems

4.1 Types of air Cleaning Equioment

During the past six months several systems for removing particulate air-
vorne activity have been under consideration. The three methods, now in use or
being studied, include air filtration with deep bed and paper filters, cyclone
separation, and electrostatic precivitation. The only method now in actual use
is air filtration, which is accomplished by passing the air to be decontaminated
through a roughing filter containing two 1/2 inch layers of FG-50 Filterdown,
and then through finishing filters, which are CWS #6 paper filters.

The method of cyclone separation has not been considered for cleaning the
air from any building or area with the exception of the pile cooling air. a
discussion of this has been presented by H. E. Goeller and F, L, Culler in a
report entitled Preliminary Design Report-Cyclone Building for Building 105
Exhaust Air Cleaning System., Because of the satisfactory performance of the
pile exhaust air filters, the installation of cyclone nrecipitators has been
cancelled, The relative advantages of electrostatic precipitation for removing
sir-borne activity will be fully discussed in a forecoming report by F. C.
KcCullough, tentative entitled General Renort on Electrostatic Precipitator
Problem. This reoort, which deals with precipitators manufactured by various
companies, discusseS relative advantages and proposed efficiencies.

4,11 Air Filtration

Information concerning the various tynes of air filters has not been
presented in a report, To summarize the information available on filters now in
use, Table X & XI are nresented. This data has been collected from various
members of the Technical Division.

4.2 Proposed Cleaning Systems

Originally the proposed system for decontaminating the air consisted
primarily of electrostatic precipitators backed by American Air Filters and
Chemical Warfare Service filters. Scrubbers would be installed in the off-gas
lines before the gas is introduced into the main equipment. Drawing TD 858 is
a flow diagram of the proposed layout. At present, the decision as to the type
of decontamination equipment to be installed is awaiting operating data on
the filters in the pile exit air system, results from temporary filters installed
on lines from Bulldlng 706-D, and the results from samples of exit air being
taken from various alr discharge lines,

From the geographical location of the various buildings in the survey,
the installation of several decontamination areas appears to be more advisable
and economical than the installation of one main area. These areas would be
located on available terrain adjacent to the buildings to be serviced. As a
first proposal, three areas are under consideration. These areas, the buildings
they serve, and their order of importance, are presented in Table XII.

SECRET
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wBLE X

nbididOndy I FILTS0 Dt

Dim usions: Face 2'3"™ x 2'3" Depth - 3¢
Rating per 5 pocket frame: 1000 cubic feet per minute
Effective area per 5 pocket frame: 60 Sg. Ft.

wsight per 5 pocket frame: 250 pounds

F.G #50 F.G, f#25

Thickness of Sample tested, Single Iayer 1/2n 1/2»
Density of media, oz/cu.ft. 0.5 0.5
Fibre diameter, microns 1.25 2.15

’ Discolorsetion efficiency, atmospheric dust 85 + 1 701

. Media velocity, Deep Bed Frame, F.P.M. 20 20
Initizl Resistance at 20 F.P.M. | 0.46 0,11"
Initial Resistance in P.L.Freme at 35 F.P.M. 0.56 " 0.35" *

* Istimated

DATA ON FhauBS IN USE IN PIIE
FoC 750

Initial Resistance of F.GF50 Nedia in Deep Bed Filters

Medis Velocity Single layer Double layer
Ft. Per iin, inches of water inches of water
20 0.46 0.94
30 0.70 1,42
40 , 0.95 1.88

SECRET




TaBLE XI

CiLELICAL WnXfaxZ SZRVICA PaPRER FILTERS, TYPE é@;DATA

Dimensions: Face 2' x 2' Thickness 11-1/2"
Effective Area: 164 Sg. Ft.

Ratiag: 600 cubic feet per minute

Weight: 46 pounds

#ir resistance in inches of water: Min, 0.,83" Max. 1.1"
(Tested by face velocity of 150 feet/min.)

Penetration Test, % penetration: dMin. 0.0026% Max., 0.020%
(Methelene blue * Test medium)

lax, Allowable Temperature 160°F

* Methelene blue has aversge particle diameter of 0.8 Micron. Varies from
: 0.2 micron to 4 micron,

SECRET




Area No,

1.

20

3

~34-

TABLE £II

Proposed location

N of 706-D

N of 205

So Of 706‘A

Buildings Served

New Isotope Area
706=C
706-D

105 (hoods only)
204

205

706-G

706-4
706-HB

Building 101-B will probably be served by individual cleaning equipment.,

In some instances, such as the hoods in Building 706-A, it might be
advantageous to treat each hood or a group of hoods with individual filters

instead of the building in its entirety.

future life of the building is short.

4,3 ZEstimated Cost

This is particularly true where the

Comparable end approximate cost for the various types of air ¢leaning

equipment are presented below. The majority of the figures are based on
estimates from various vendors on equipment for handling 120,000 cubic feet

per minute at S,T.P. It should be pointed out that the cost of equipment for
smaller air volumes will probably be higher than the values given, while those
for larger flows will be less, The costs given are on a basis of 20,000 cubic.
feet per minute, except where noted, for convenience in extrapolating to various
sized decontamination units,

SECRET




COST OF ZQUIPKINT
20,000 ofm
(Does not include cost of building)

Averaze
American Air PFilters F.G, #50 Single Thickness 52,352.00(1)
American Air Filters F.G. #25 Single Thickness 1,968.00(2)
Chemical Warfare Service #6 2,397.50(3)
Cyclones 3,000,0C
Electrostatic Precipitators - 2 in Series 99.9% Eff. 50,000.00(4)
Electrostatic Precipitators - Single 85% Eff. 3,000,00

(1) Based on cost of $117,60 per filter
(2) Based on cost of 98.40 per filter
(3) Based on cost of 68,50 per filter
(4) Includes cost of building to house ejuipment but not shielding,
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Cf generzl interest is the approximate total cost of $400,000 for the
filter building with a capacity of 120,000 cubic feet per minute, This building
is roughly 60° x 73' x 31', aad has walls of reinforced concrete one foot thick
designed for an operating temperature of 225° F, The cost of this installation
was high because accerlerated construction with large amounts of overtime.

5.0 Temporary Air Cleaning Systems

5.1 Building 706-D Dissolver and Off-gas Lines

Filter units were instzlled in the dissolver and off-gas lines between
Building 706-D and the 205 Stack, Both units consisted of one 5 pocket American
is obtaining operating information as to efficiencies of removal of air-borne
by Section II when sufficient data is obtained.

5.2 Building 706-D Cell Ventilation

A temporary installation of a filter unit in the ventilation line from
. the Rala cell in building 706-D was completed in January of 1949, This unit
consists of four Deep Pocket American Air Filters backed up by six Chemicsal
Warfare Service #6 filters, The capacity of the unit is 3600 cubic feet per
. ~minute., This is & reduction from 15,000 cubic feet per minute, made by the
Operations group to reduce the cost of installing temporary filters, Operating
data is being obtained by Section II of the Technical Division,

6.0 Discussion

6.1 Future Program

The future program of the Design Section, Technical Division, will be
directed towards reviewing and evaluating from a design standpoint, data and
recommendations of the Radiation Hazards Committee on sources of contamination
and various types of air cleaning equipment. As soon as it is practical, the
results of the above will be translated into proposed decontamination ares
designs and returned to the Committes for approvel,

6.2 Recommendetions

It is recommended that further study into the overall problem, with
specific emphasis on individual sources, be continued until such tims as enough
facts are available for a firm basis for a design. In addition, standards for
hood and cell design for Oek Ridge National Laboratory should be outlined for new
construction. This should include air requirements for both new construction
and for those now in existance. An attempt should be made to reduce the volume

Air Filter with two 1/2 inch layers of F.G. #50 as the filter media. The capacity
of each unit is 1000 cubic feet per minute, Section II of the Technical Division

activity and pressure drops escross the units. This information will be published




of air now being discharged into the atmosnhere without reducing the efficiency
of the equipment in use or increasing ithe health hazard to personnel. On the
other hand, those hoods and cells which are now operating below the minimum
requirements set by the activity Hazarcés Committee should have an increased air

flow,

It may be possible in certain tuildings to decrease the amount of air
from hoods by decreasing or limiting the use of the hoods. This can be accomplished
by designating certain hoods for use with radiocactive material, others for
normal chemical use, This method will orobably require montering by supervision
to ensure strict observance of the designated use.

A final recommendation is the experimental investigation into the
efficiencies of various types of decontamination equipment as it applies
to the particular problem at Oak Ridge National Laboratory. This has already
been started, and it is suggested that this ovrogrzm be expanded in the future.
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